The variation between observers was assessed using the kappa test which for no more agreement than chance has a value of 0, and for complete agreement between observers a value of 1. The kappa values varied between 0.14 and 0.77 depending on which classification system was used. The system of Diméglio et al was found to have the greatest reliability.
Congenital talipes equinovarus, or club foot, is one of the commonest congenital orthopaedic conditions. Its incidence in the UK is approximately 1:1000 live births and up to 50% of cases are bilateral. It should always be recognisable at birth but is now frequently diagnosed at 18 to 20 weeks of gestation by ultrasound.
It is important to be able to describe the treatment and probable outcome to the parents of a baby born with congenital talipes equinovarus. The condition is variable in its clinical course and severity. It may be difficult to assess the severity at initial presentation or to compare the results of treatment. Many classification systems have been proposed to address this problem.
The ideal classification system should be reliable and reproducible, practical enough for use in a clinical setting and should predict appropriate treatment at an early stage. The systems of Ponseti and Smoley, 1 Harrold and Walker, 2 Catterall 3 and Diméglio et al 4 are the most commonly used. Our aim was to assess the interobserver reliability of these systems.
Patients and Methods
Four observers independently assessed both feet of nine children with congenital talipes equinovarus on several visits during the first six months of life. In five children with unilateral involvement, the 'normal', uninvolved feet were also assessed. The first assessment was at a median of 11 days of age (1 to 89). The assessors were two consultant paediatric orthopaedic surgeons (MKB, TNT) a senior physiotherapist (TA) and an orthopaedic specialist registrar (AMW). It was not possible for every observer to be present at every outpatient visit to examine the child. Classification. Each assessor had a copy of the original articles describing the classification systems which were being studied. A reference sheet summarising each classification system was also available. Ponseti and Smoley 1 reported the results of treatment of congenital talipes equinovarus. Their classification system was based on ankle dorsiflexion, heel varus, forefoot supination and tibial torsion. Feet were classified on the basis of these measurements as either good, acceptable or poor (Table I) . Harrold and Walker 2 considered the ability to correct the deformity. The grade of deformity was determined by whether the foot could be held at or beyond the neutral position (grade 1), or whether there was fixed equinus or varus of <20° (grade 2) or >20° (grade 3) (Table II) . Catterall 3 described four patterns depending on the evolution of the deformity which was classified as resolving, caused by tendon or joint contracture, or secondary to a false correction. Several clinical features are used for this classification (Table III) . The system of Diméglio et al 4 is derived from a detailed scoring system based on the measurement of four parameters: 1) equinus in the sagittal plane; 2) varus deviation in the frontal plane; 3) 'derotation' around the talus of the calcaneoforefoot block; and 4) adduction of the forefoot on the hindfoot in the horizontal plane. The scale includes four additional points for the presence of medial creases, a posterior crease, cavus and poor calf musculature. From the score, which has a maximum of 20 points, the deformity can be graded as benign, moderate, severe or very severe (Table IV) . Diagrams and a video have been produced to aid assessment (Fig. 1) . Statistical analysis. The categories of classification were treated as nominal data since there was no absolute standard with which to compare them. The kappa statistic was used for evaluation of interobserver agreement. This is a chance-corrected measure of agreement for nominal data described by Cohen. 5 It compares the observed agreement with the level of agreement expected by change alone. 6 The maximum value of 1.0 means that every assessor agrees with every other on every foot. A value of 0 indicates no more agreement than expected by chance alone. Interpretation of the kappa value was based on the guidelines proposed by Landis and Koch 7 (Table V) . 'Normal' feet were defined as those assessed by all observers to be normal by all the classification systems.
Results
The interobserver agreement as described by the kappa statistic is shown for all observers assessing all feet in igure 2a. Most systems had moderate to substantial reliability when normal feet and affected feet were assessed together. The interobserver reliability for each system assessing only affected feet and excluding normal feet, is shown in Figure 2a . When only the affected feet were assessed, the Diméglio system alone showed moderate levels of reliability.
The level of agreement between the two consultants was also assessed (Fig. 2b) . Compared with the interobserver reliability for all observers, they showed higher levels of agreement for most classification systems.
The system of Diméglio et al 4 appears to be most reliable for consultants.
Discussion
It is important to be able to differentiate between various forms of congenital talipes equinovarus. Classification is difficult, however, because the deformity is complex, threedimensional, and partly dynamic. Classification systems are widely used in orthopaedic practice for the assessment of patients and comparison of There have been two previous studies which assessed the classification of club foot. An independent assessment of two classification systems 11 compared an orthopaedic specialist and a Fellow in paediatric orthopaedics. The authors assessed 55 feet using the systems of Diméglio et al 4 and
Pirani et al. 11 Statistical analysis was by recording the difference between the mean scores, the mean of differences between scores and by the use of Pearson correlation coefficients. Further analysis assessed the number of occasions that the examiners recorded scores which were within one or two points of each other. They concluded that there was very good interobserver reliability for both systems. The second assessment study examined the reproducibility of several measurements of congenital talipes equinovarus. 12 Both inter-and intraobserver agreement was assessed based on photographic and radiological measurements of the resting neonatal foot with congenital talipes equinovarus. This study showed that there was a mean measurement error of >9° between two photographs of the same foot. Postoperative clinical measurements of children between four and 16 years of age had a mean intraobserver difference of between 2° and 5° and a mean interobserver difference of between 5° and 14°. They showed that the measurement of deformity of a small foot is difficult at birth and remains difficult into late childhood. Our analysis of the four classifications shows that each has specific problems. The system of Ponseti and Smoley 1 (Table I ) was devised to assess the results of treatment of congenital talipes equinovarus. There are four clinical measurements which were evaluated to produce classification into three groups. The implication is that if one of the measurements of deformity is normal all measurements will be normal and the foot is therefore 'good'. This is not always the case, since one component of the deformity may be more severe than others. The authors do not give an explicit method of classifying a foot which has different degrees of deformity in any of the four components. In our study the classification was determined by the worst component of the deformity.
Harrold and Walker's system 2 (Table II) is based on the first examination of the foot and the estimated angle of fixed inversion and fixed equinus when firm pressure, insufficient to cause pain, was applied towards the everted and dorsiflexed position. This simple system partly quantifies the ability to correct the deformity. It may seem that this straightforward system would produce the most consistency, but reliability was not satisfactory. Our study found that both of these systems produced moderate to substantial agreement when all feet were being assessed. When only affected feet were assessed, however, the interobserver reliability was only fair to moderate.
Catterall's 3 system (Table III) is based on nine measurements found in the four patterns of congenital talipes equinovarus which he described. In our study, the individual measurements were recorded and the analysis undertaken on the basis of the best pattern match. If there were six, or fewer, matches of measurements in the four defined patterns, the Kappa values obtained when congenital talipes equinovarus was assessed by a) all observers and b) the two consultant observers only using four classification systems. [1] [2] [3] [4] foot was deemed not to be classifiable by the Catterall system and 42% of the feet were not classifiable. There was poor to slight agreement when this system was used. The agreement was lowest between two experienced consultants assessing affected feet when the normal feet had been excluded. It may be necessary to have specific training in the application of this system before it can be used. Diméglio et al 4 have published a clear explanation of the assessment of the components of the deformity which produce the score in their classification system (Table IV) .
There are some discrepancies in the original paper regarding the score and the way in which it is converted into the four classes of deformity. First, the minimum score which is possible in this system is four since the minimum score for each of the four 'essential parameters' of deformity is 1. The abstract and text of the article describe the scale as 0 to 20. Secondly, the Table in the original article, and the text and abstract grade the foot differently based on the score. In the Table the gave the best agreement. In the original article the authors also assessed the consistency of their scoring system. With training, there was a reduction in the discrepancy of scoring from 40% to 6%. In our study the grading system of Diméglio et al 4 was found to produce moderate to substantial agreement. When two consultants used this system to assess congenital talipes equinovarus excluding normal feet, there was substantial agreement. There are several factors which may have affected the assessment in this study. Repeated examination by several observers may have led to greater flexibility of the foot towards the end of each session. Conversely, the child, and parents, may have tolerated earlier examinations better than later examinations. These factors may also be important in practice, making consistent classification difficult.
Further classification systems for club foot are necessary.
An ideal system should be reliable and reproducible. It should account for the three-dimensional characteristics of the deformity, yet be simple enough to apply in practice. It may need to include separate information for the hindfoot, midfoot and forefoot since the severity of the deformity may differ at each level. The system should also include information about the flexibility (or rigidity) of the deformity. It should be comprehensive enough to be usable before, during and after treatment, in children of all ages. Finally, treatment should be determined by the classification with reference to the different elements of the deformity, and it should predict the prognosis of the deformity at any stage and be used to compare the results of treatment.
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